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h IN THE UNITED STATES DISTRICT COURT

FOR THE DISTRICT OF NEW HAMPSHIRE

UNITED STATES OF AMERICA,
Ed Plaintiff,
V..

JOHNS-MANVILLE SALES
CORPORATION;
ANTHONY MATARAZZ20;
RTHUR BURSEY, JR.:
OMAS BAKER: '
\\ STANLEY ALUKONIS;
JAMES CHOATE; and
JOSEPH LEMIEUX \\

P S i R W Sy S R R )

Defendants.)

APPENDIX B FOR

THE THOMAS BAKER PROPERTY

‘Civil Action No. 81-299-D
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2.0

| 3.0

General

The work to be completed under this appendix includes the
obtaining of all necessary permits and furnishing all tools,
equipment, labor, and materials necessary to complete the
closure of this inactive disposal site as specifically out-
lined under "Scope of Work"” below. Without prejudice to the
foregoing, the quality of construction shall be as stipulated
in these specifications and all work done shall be the
responsibility of Johns-Manville. EPA and the State reguire
materials and workmanship equal to present good industrial
construction. The specifications should be read in conjunc-

" tion Drawing No. 100110-2, "Area Plan of Inactive Disposal
Sites,” and with Drawing No. 100112-2, "Plot Plan".

Scope of Work '

sites, providing acceptable cover material and necessary
slope protection, fertilizing cover material, and seeding
the following d{sposal site. See Drawing No. 10011072.

\\ \( 2.1 The complete shapiné and grading of banks and disposal

2.1.1 Thomas Baker property on N.H. Route 111.
2.2 The scope of work for this site includes the following:

2.2.1 Clean the site and remove debris as required.
See paragraphs 6, 10, 13, and l4.

2.2.2 Clean up the west bank of asbestos waste material
and remove same to the Bursey site for proper
disposal as specified in Drawing HNo. 100112-2.

2.2.3 Shape and grade site to original grade as
as specified on Drawing No. 100112-2.

2,2.4 Provide cover and vegetation as specified in
paragraph 15 and 16.

Work Schedule

3.1 Johns-Manville shall start actual field activities
included under this appendix by June 1, 1982,

3.2 Johns-Manville shall complete the mulching required by
paragraph 16 of this appendix by October 25, 1982.

3.3 Johns-Manville shall prepare within thirty days after
entry of this consent decree a construction schedule
incorporating dates shown above for approval by EPA and
State.
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Special Inspections and Tests

Johns-Manville shall perform all tests and inspect{ons
during the constructxon phase that may be required by EPA
and the State.

_S.Q/—Sﬁféty Protection

8.0

10.0

Johns-Manville shall adhere strictly to all local, state,
and federal Occupational Safety and Health Administration
rules and regulations for industrial construction.

Cleanup . .

~Johns-Manville shall maintain the work area in a clean and
satisfactory manner tnd not allow asbestos-free debris to

accumulate. A cleanWkp shall be made at least once a week or
as directed by Johns-Manville. No dumping or burning of

-asbestos-free debris will be allowed on any of the private

properties. o’

Codes and Ordinances

All construction shall comply strictly with all local, state
and federal codes and/or ordinances where such are applicable.
It shall be Johns-Manville's duty and responsibility to
obtain the required approvals and all necessary permits.

Standards

References made to trade, technical, governmental or other
codes, standards or spec1fxcat10ns shall be 1nterpreted as
minimums and not maximums.

Field Measurements

Johns-Manville shall be responsible for the taking of all
field measurements and the checking for any interferences
before starting construction.

Asbestos Containing Materials \-,

10.1 Johns-Manville shall note that the vast majority of the
materials on the disposal site to be removed and relocated,
shaped and graded, etc., are waste materials containing
asbestos.

10.2 Johns-Manville shall comply with all Occupational Safety
and Health Administration (OSHA), Environmental
Protection Agency (EPA), and all state and local regulations
for the safe handling of asbestos-containing materials.
The excavation and fill areas of this site shall be
adequately sprayed with water to prevent visible airborne
emissions according to OSHA, EPA, state, and local
regulations. Johns-Manville shall insure that appropriate
safety equipment is used in accordance with OSHA
reqgulations.
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10.3 1f any reason a work stoppage, extended weekend
break, hot weather accompanied by dry high velocity
winds, etc. should result in a condition where the
exposed surfaces of the excavarion and fill areas of
asbestos-containing materials could result in possible
visible airborne emissions, Johns-Manville shall
take whatever measures are necessary to prevent visible
airborne enmissions from these temporarily exposed
surfaces. -

10.4 All eéuipment used in the.closing of the disposal
site shall be washed of all asbestos material prior
to removal from the site.

11.0 Access to Private Propery

All access points shall be adequately maintained during the
construction phase.

'i‘\\ 12.0 Temporary Security - —~ -

Johns-Manville shall provide sufficient temporary security
upon initiating actdal field activities, as approved by EPA
and the State, to discourage public access to the site until
such time that the vegetation is established. This may in-
clude temporary fencing and/or signs or barriers.

13.0 Site Clearing and Grading of Materials Existing on the Site

13.1 Johns-Manville shall clear the site of brush and small
trees. Johns-Manville shall minimize the amount of
grubbing required as the larger trees will not be
removed. All asbestos-free debris from this operation
shall be removed from the property. Stumps and all
other asbestos containing material shall be disposed
of on site.

13.2 In shaping and grading on the site, some difficulty may
result in relocating the waste material containing
asbestos. Even though this material is unreinforced
and by no means homogeneous, having been applied in
varying layers over a long period of time, some breakage
may be required before moving with a dragline, clamshell
bucket, or front end loader. Johns-Manville shall
minimize the amount of breakage required before moving
the waste material with a dragline, clamshell bucket
or front end loader.

13.3 Johns-Manville shall shape and grade the site, including
the east banks on the site, to grades as shown on Drawing
No. 100112-2. It is not the intention of this plan
and specifications to balance the cut and fill on this
site. Fill material may be required in addition to
the material needed to cover this inactive disposal
site. Additional fill material, if needed, will be
provided by Johns-Manville. -

13.4 Slopes should not be steeper than one vertical to
three horizontal on all shaplng and grading operations.

13.5 Johns-Manville shall be aware that this is an asbestos
waste disposal site and that the Environmental Protectio
Agency requires the following precautions:
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14.0

15.0

13.5.1 All necessary measures shall be employed during
all phases of the project and especially during
the shaping and grading of the major. banks and
the overall site to prevent visible emissions
to the outside air from the job site and avoid
emissions of asbestos particles from becoming
airborne.

13.5.2 All exposed waste material on the site subject
to traffic and removal by shaping and grading
shall be adequately wetted during the project
to prevent visible airborne emissiens.

13.5.3 All waste material of the site that has been
removed or displaced during shaping and grading
should be adequately wetted to ensure that the
materjal remains wet during all remaining
stagesvof the project and related handling
operations.

Work Qutside Present Disposal Site -

Miscellaneous piles of waste material found on the property
outside of the present disposal area shall be cleaned up. The
ashestos waste material shall be deposited on the principal
disposal area and qraded prior to placement of specified

cover material.

Minimum 15-~Inch Earth Cover

After completion of the shaping and grading of the disposal
site, Johns-Manville shall place sufficient asbestos-free
material to form a cover of at least 15 inches total settled
depth over the disposal site as shown on Drawing No. 100112-2,
This earth cover shall be compatible for vigorous plant
growth.

15.1 The bottom nine inches of cover shall be as follows:

15.1.1 Cover Quality

It shall consist of materials of which not mor@-’
than 35 per cent, by weight, will pass the #200
sieve and not more than 50 per cent, by weight,
will be retained on the #4 sieve. Peat, nuck

and material over six inches in size shall be
excluded from this cover.

15.1.2 &pplying Cover

Johns-Manville shall grade and shape the bottom
nine inches of cover to a smooth surface with no
local irreqularities in excess of four inches.
Slopes shall not be steeper than one vertical to
three horizontal on all shaping and grading
operations,

15.2 The top minimum six inches of cover shall be as follows:
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15.2.1 Topsoil Ouality

Topsoi}l shall be within the following textures:
sandy loam, loam, or silt loam. The material
T~ shall be friable and free of tree roots, weeds,
: "' stones more than 1-1/2 inches in diameter or
—— length, and of other debris, It shall have a
. pPH value between 6.2 and 7.0. In the absence
-~ . of a.soil test, agricultural limestone shall
- S be applied at the minimum rate of 2 tons per
; ' acre (100 1lbs per 1,000 sq. ft.) .and shall be
applied prior to or at the time of seeding and
incorporated into the soil.

;:\‘ \S;f 15.2.2 Sources of Topsoil

= . Materijal for topsoiling shall be taken from the
e . - naturgi surface layers (A horizon) of soils  known
e T " to be capable of producing good yields of cultivated
crops or hay. Soil that has been treated with
a herbicide shall not be used for topsoiling,
if it is-determined that the residual effects
of the herbicide will be damaging to the new
seeding, Topsoil may be stripped from and
stockpiled at a site for later replacement.
Stockpiled topsoil shall not be compacted.
Areas from which topsoil has been removed shall be
protected against erosion with permanent vegetative
cover.

15.2.3 Applying Topsoil

Topsoil shall not be collected or spread while it
is wet., Subsurfaces shall be scarified or
otherwvise tilled to facilitate bonding prior to
spreading topsoil. Topsoil shall be uniforr-ly
spread to a minimum settled depth of six inches.
Slopes shall not be steeper than one vertical to
three horizontal on all shaping and grading
operations. Topsoil shall be shaped and graded

to prevent ponding of water on the surface of the
cover.

16.0 Seedina of Earth Cover

16.1 Seedbed Preparation

16.1.1 Surface and seepage water shall be drained or
—~———=— Qdiverted from the site,

16.1.2 Stones larger than 1-1/2 inches and trash that
-~ Wwill interfere with seeding and future maintenance
of the area shall be removed. Where feasible,
the soil shall be tilled to a depth of about
4 inches to prepare a seedbed and mix fertilizer
into the soil. The seedbed shall be left in
a reasonably firm and smooth condition. The
last tillage operation shall be performed
across the slope where practical.
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16.2

16.3

Establishina a Stand

16.2.1
o fes

16.2.2

16.2.3

16.2.4

Mulch

1

02.,‘1

Lime, in addition to that applied pursuant to
paragraph '15.2.1, and fertilizer shall be
applied prior to or at the time of seeding and
incorporated into the soil. Kinds and amounts
of lime and fertilizer shall be based on an
evaluation of soil tests. In the absence of

a soil test, the following minimum amounts
shall be applied:

Agricultural limestone, 2 tons per ‘acre or 100
lbs. per 1,000 sqg. ft.

Nitrogen (N), 50 pounds per acre or 1.1 1lbs. per

1,000 sq. ft.

Phospgﬁte (P205), 100 1lbs. per acre or 2.2 lbs.
per 1,000 sqg. ft.

Potash (K0), 100 lbs. per acre or 2.2 lbs.
per 1,000 sq. ft. g

(NOTE: This fertilizer is the equivalent of
500 1bs. per acre of 10-20~-20 fertilizer or
1000 1lbs. per acre of 5-10-10.)

Seed shall be spread uniformly by the method most
appropriate for the site., Methods include
broadcasting, drilling, and hydroseeding. Where
broadcasting is used, cover seed with 1/4 inch

of soil or less, by cultipacking or raking.

For all areas of the site, apply seed mixture
as follows:

Pounds per Pounds per

Mixture acre 1,000 sq. ft.
Tall fescue 20 .45
Creeping red fescue 20 .45

Birdsfoot trefoil 8 .20
I 110 b

BRirdsfoot trefoil shall be inoculated.

Hay, straw, jute and fibrous mat or wood excelsior
shall be applied immediately after seeding as follows

Mulch Material/Rates Remarks

Can be spread by hand or
by machine. Must be dry
and free of mold. Subject
to blowing and slipping

on steep slopes unless
anchored.

Hay or Straw

1-1/2 to 2 tons per
acre 70 to 90 lbs.
per 1,000 sq. ft.
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16.3.2

Mulch Material/Rates

Jute and Fibrous Mats

Wood Excelsior

Remarks

Used as a mulch especially
in areas of concentrated
flow. Must be carefully
installed and anchored.
Can be used for erosion
control without other

~mulching materials.

The waterway, channel,

or area to be protected
is to be shaped to
required shape and

grade and thoroughly
compacted before seedbed
preparation. Rocks or
clods over 1-1/2 inches
in diameter and sticks or
other material that will
prevent contact of the
fiber matting with the
soil surface should be
removed. After seeding
is completed, matting
should be laid in the
direction of flow and
applied in accordance
with instructions in

each roll of material.
After matting is installed,
a cultipacker or other
suitable implement

should be rolled at right
angles over the entire
area so as to thoroughly
fuse the matting with

the soil surface.

Apply according to
manufacturer's
recommendations.

Mulch shall be held in place using the following

techniques:

Mulch Anchecring
Materials

Asphalt Enulsion

Rates/Remarks

Use type S8S-1, MS-2,
RS~1, or RS-2 at 150

to 200 gals. per acre.
May be- blown on with

hay or straw or sprayed
on after spreading

them, Special eguipment

"is required to apply

asphalt.
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Mulch Nettings
(Paper. twine,
plastic or N
wood fiber)

Pegs and Twine

.

Synthetic Emulsions

Punching into the Soil

Spread over loose mulch

such as hay or straw and

pin to the soil per
manufacturer's instructions.

Used mostly on small areas
to anchor loose mulch
materials. Set 8 to 10~
inch wooden pegs on 3x3
foot spacings. Drive pegs
within 3 inthes of soil
surface. Use twine to
weave a net between

pegs. Loop twine twice
about each peg and pull
firmly. After weaving
twice, drive pegs flush
with soil to tighten it
and avoid interference withr

mowing. ~

Binds fiber mulches. Follow
manufacturer's application
directions.

Ends of fibers will be pushed
into the soil approximately

3 inches by passing over then
with a special implement
built for the purpose, or a
farm disc set straight, or

by the use of a shovel in
small areas.



ETHURA

A Research and Consulting Company

Januarv 14, 1782

Ms, Neborah Daltnn

0ffice of Hazardous %astes ¥ nforcement
7. &, Environmental Protection Adgency
washington, DC 20460

Dear Ms. Dalton;

*nclosed please find the work »nlan for the asbestos
sites in Hudson, New Hampshire, This plan is what is needed
to determine if the asbestos is actuvallvw —evina vo throuah the
soil at the study sites. T have included other studies that
chould he of value to FPA and the State of MNew Hampshire in
monitorine the consent decree. The costs that are included in
Anpendix D are based yupon my estimates of what it would take
to do sach of tre studies., ™here is considerable advantaage to
havina the studies done concurrently. The overall increase in
cost is about $3,000 ver vear but the cgain is considerable. I
estimate that with onlv the ashestos “eavino studies that
woyuld be reeded that it wouldé cost FPA ahout $2,000 per vear,

The wnromosed lahnratorv studies that are vrooosed for
CRR™I are not coste? cut., I coul?d nc* determine what the
cnats for the laboratory would be but have aciven yvou some cost
figqures where they are availakle., I would recommend trvinag to
negotiate with CRRFL on some sort of a swap. You purchase the
extra equioment for them and verhaons thev will do the studies
for vyou.

mhe one hia cuestion with the vhole <ot o0f studies 1is
the availabilitv of the laboratory ca2vacity (and the
willingness to Ao the analvsis) for conducting the asbestos
analvsis of the soil samples, Pase”d upon experience with
other vollutants T susvect that the variation in results will
he such that anv reduction in the number of samoles woul?d
recduce the reliahility cf the results Adown tc the poirt that
vou could rot meet anv challenaes from Johns-'lansville.

Oriqinally we discussed simnly irstalline a series of
heavirg qauges at the site. In my meeting with CPRFI, T came
awav with the distinct imoression that theyv were not 2'1 that
sure that the use of the gAauges alone would tell vou arvthing
about the ashestos other than to indicate that heavina was

P.O. Box 1280 ¢ McLean, Virginia 22101-1280 ¢ (703) 569-0533



occurinag. The other nrobhlem with the gauaes is the fact that
thev are a real! *emptation for young hands to pull on, T anm
doina some thinving about the tuhes that T am oronosing.
mhese will ke buried so that they are even vith the curface,
I mav actually cocver them so that thev are not vicivble, A
metel Aetector can he used to locate the lncks and thus fipA
the bturied end n€ the tubes,

ae vnu wi'l note in the Work Plan, T am onroposina to
make measurerments in the Fall and again in the Soring. This
uze of the frost wear will allow us to determine the extent of
heavinag that has ozccurred over the winter months. The rmore
trat I reacd about frost heavinco, the more 1 am convirced that
we are likelv to have materials movina up throuah the soil
cover. The onlv thina that coulé cause a rrohlem wculd be
extensive snow cover for five or siv years. We will have a
anod icdea of the likelvhood as soon as the CRRFL studies are
completeri,

Please feel free to call me about this Work Plan,.
Therve is nothirg rcacrorcanct ahout it,
1 ncerelv vo

p$D7an1n J./Méson, PhD,
Brincinal Scientist




WORK PTLAN FOR HUDSOM, NFW HAMDGHIRE STUDY

1 Report
Submitted ny

ETHURA
o, O, Reoxw 1280
Mcelean, Virainia 22101
(7023) K%0-QR23

January 12, 1082
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WORK PLAN FOR HUNSOM, NEW HAMPSHIRFE STUDY

RACKGROIND

This studv is desianed to acauire data needed for
Aetermining the effects cf frost heevirg upon the hurie?d
ashesteos found at siy Aisposal sites located in Hudson, Mew
Hamoshire, These studies are tn he AdAone for the
U.S.%nvironmental Drotection BAoencv's Qffice of Bazardous "astecs
Fnforcement.

m™he sites rarce in size rom less than one half-acre to
aoproximatelv five acres. Tne laraest site is the Meacdow Site
vwhich 1is bhetween fcur and five acres in size. Asbestos waste
material in the frrm of fraagmenrts, broken csheets, baa waste and
pelletized asrestcs material., There is also a considerable
amcunt of loose, "friable" ashestns and asbestos containing
material. The hroken sheets and fragments ranae in size from one
aquarter of an inch up to pieces of broker sheets of several
scuare feet in size.

T™he area aroun?d Hudson is known to be in a zone where
frost heaving occurs, The frost line extends down to about 36
inches in this area. There ts—=a36finite vossibilitv that the
pellats and the TradMents of asbestos sheets wil! bhe heaved to
the surface over a neriod of years, This studv is desianed to
determine if the ashestos is movina toward the surface under the
influence of frost action,

This is a2 new area of activity for environmental science
therefore the methods use® are somewhat exmrerimental, It is
helieved that the methods outlined khelcow will nrovide the needed
data and will allow statistical reliability to be assianed tc
the vesults of the stulv.,

a2 cecond area of interest is the veaetation cover placed
over the Aisvosal areas. ™he pH of the ashestos containing
material is auite high and is likely to have an adverse effect
upon the abilitv of plants to survive, This is further
comoounded by the fact that the shallcw cover oplanned for the
sites is not likelv to nrovide adeduate rooting Aenth for the
nlants to survive “uaring the summer months, Studies are
nrcvided to aid in identifvina the change in oH of the top soil
and also to aicd in evaluating the survival cof the veagetation on
the a2rea covered hv the Consent Decree,



INFORMATION SOURCFES

The staff of the Soil Conservation Service and the
researchers at the U, S. Army Coros of Enagineers Cold Regions
Research and Engineering l,abkoratorv (CRRFL) at Wanover, M.,
were consulted in developinag the consent decree at the site.
Discussions with the CRRFI, staff nlaved an important nart in
cdeveloning this work olan., The icdeas for *he froct bheavirg
studies are primarilv the ideas ovresented by the CRRFL staff,
They were also heloful in identifving pctential onrohlems with
the revegetation olans,

A number of standard reference texts were used in
Aesiqning the vegetation and soils studfies., ™hese are listed in
Acpendix A.

ORITCTIVRS
1. Determine the magnitude of frost heaving at the sites
chosen for study,

: 2. Determine if ashestos materials are heing heaved
threcugh the ton soil,

3. Cetermine if the oH 0f the surface snil is beina
altered by moisture movement from the asbestos fill into the too
soil,

4, Pstahlish proto reference noints for monitoring
vegetatioral changes.

S. Measure the vigor of the vegetation on the sites.

MEPTHODS
FROST HEAVING STUDIES:

There are three sets of studies sugaested for
Cetermining the effects cof frost heavina on the materials
depcsited in the Budsonrn, NM.H. disposal sites. Plans for these
studies are presented helow. DNetails of placement of frost
ireavirg cdevices ancd the nlot layonuts are found in Appendix nr,

o Determine if ashestos materials can be macde
to heave under eimulated conditions.

-7



o} Determine the evtert of frost heaving on the
site,

e} Determine if ashestons materials are heavinag
through the soi) ccver placed nyer the
Adicpne2l <ites,

1.%ites:

Tern aitec hove Yeen chosen for the frost “ezvina
studies--the Matarrazo Site an? +tre Meadows Site.

Matarrazn “ite: Thig site renresentae a drv sitvatiop
whare the water tahle Tieg helow the ashestos fill material, The
olevatior of the achestos abtove the creek and the deoth of the
fill material sugaest that the water tabhle will Jlie helow the
£i11 material Aurira most of the wvear, T™hig is further corfirmed
by nrofiles orenared hv the Adefendant which show the deoth of the
azhestos an?d the water tahle elevations at the site, Studies on
this site shouléd reoresent the lower ewvtremity of frost heaving

Meadcws Site: mhig cite revresents the wet extremitv
of the studv scale. The fact that the water tzhle is well up in
the ashestos fill material~ suaaest that this site should be the
most 1ike'v to exhikhit frost heavina of the a2shestos. Feavirag of
the pellets known to he present at the =zite zshoul?d closely
narallel the heavirng of small stores.

?.3tudies:

Determine if ashestos materiz2ls car te made to heave
nnder siruleted cernditions: mhe staff at TDRRFIL have offered ta
subject the various asbestos materiale found at the site to a
series 0f hench tectes to Aetermine if thege materials will frast
heave throuah the coiles thrat are to »e unsed for the cover that
will »e nlaced over the sites, Samnlas of the asbestos materials
vilJ1 ke collected at the Meadows site and at the Virainia Avenue
Site fAr use in the tects, ™hig will he cenrfirated with CRRFT,
to insure the proner handling an? availabi'itv cf ecuioment £or
the studies, Jornac-Mancyille +il] e contacted to Aetermine the
source nf the cover material that thev will ure on the eite,
Sfarnles of thig geoil will »e ohtaine?® for urce in the laberatorvy
stufies,

Five crrtrel campnles nf the varinug ashaesteos materiale
»n? five anptral caamnles nf +koe cover go0il will he submitted tn
either the “rIC loheratorv or +the Reaion 1 laboratovv for
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asbestos aralysis an? also for total chemical analysis. The
results of the analvses will he used to determine the extent of
movement of the haa waste material up irtc the cover soi?,

The nracefures used will he similar tn those ocutlired in
the CRRFI, opuhklication "TFreezing Mest for Fvaluating Telative
Trost Susceptihility of vVarious Soils" hv Chester ¥, Kavlar
{(Yanlar Y172, Tun teats vill “~ run, QOne »ill tect to determine
if the zazshestees racte mateviale from the aite will heaun, Mhe
second will Fetermine *he movenmnent of the ashestos materials un
+hrough the cover s0il) materia2ls., If vossihle, s0oil cnlumns that
are lona enouah to simulate the fifteen inch cover n-oposed in
the Consent Decree will he used, This will recguire a column
corpriced cf €ifteen irchecs of rover coil 2m4 2ar arnrenriate
depth of ashestns materials, Tinon comnletion of the freezirg
tests, the scil columns will he verv carefullv semnled to
Aetermine the “raree of mevement of the €ire asbestos materiels
upward intn the cover, Tropr camnles will he taken frem each two
inch laver bheainnina at the interface aniA exterding upnwards
through the column, The four sambles in the interface laver -ill}
he analyzed firs:, 1Ff thece show the nresence of ashestos then
+he pext tve inch lzaver will he analyzed, ™his will continve
until no further csazamnlecs stow the nresence of ashestos fibhers
above *re hackarourd level faund in the cover soils,

At the same time that the samvles are beina taken, the
column will be evemined to Jetermine if the ashestos fragments
and vellets moved up through the cover scil, The scil zscientist
wil]l he preseprt for the =z=ampling and for rthe examination of the
3011 columns hoth before and after the freezing studv. HKe will
ne availahle tn assist the CRRFI, staff at theee times if be isg
nepfed,

NDetermire “he Fxtent of Freost Yeaving on the Q+pyAdy
Sites: 3 techniaue that has not heen used in oollution control
vork in the vast will be used to Aetermine the extert of fros+
heaving over **e study site., ™ series of nine tubes will Le
wurjed in the interface zone “ctween the achnatps 22 the raver
c0il, These tuhes are used tc measure chanaes in elevatior that
recsult from frost action.

A trerch will he dug “owr *0 the point where tha ashestos
£i11 material is ercountered, The bottom nf the trench will he
qraded so.that the had fnr the tube is level, 0Ore irch diamrater,
flexibhle, plastic tutinc will be placed in the bottom of the
trench then bhackfilled with the cover so0il. ™he seil will he
temped to coonroximnte the depsitv of the £ill material nver the
entire site, mhe tuhes will he mutfitted with a lockira cap €or
protecticn, After the tubes are installed,thev will ke fille?
with =2nti-freeze, A small nressure transducer will he Adrawn
through the tute sn that measurements can bhe taken at everv one
foot interval, mre Pifferences ir elevatior car then he
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calculated from the variations in pressure measured by the
transducer. Measurements will e repeated in the Fall and In the
Spring of each year of the stucy. Differences in the elevatiors
measured will bYe An infication of the Adearee ~f heaving at each
measured noint.

mhe Jata co’ected Auring the studv will he subiected to
statictical anslvesis, Kriaing an? a map will re prepared showing
the isopletns of chanae in elevation of the tuhes, ™hese changes
reflect the amount of heaving of the coil in the area ard stould
reflect the ammunt of heavira that an ohiect cuch as an ashestos
fragment would he exnected to exhihit Aurina the <ame period of
LR

Tha tuhe=s can he remnyed at the conclusicn of +the stpady
if this is Feemed necesca-v, Tf thev 2re to bhe remover?, thev
i1l he carefullv excavated ancd the trench refilled an” the
Aisturbhed arez reogeeder,

Determine if Ashestns Materials are Yeaving Through the
Snil Cover Placed Over the Disnosal Sites: mThe orl!ly wav to
orovide a <efinitive answer to the guesticn of frost heavina of
tre achestos is *+r collect samrles in a statistical Aesign and to
analyze the samples for acshaegtos fikers, ™his vortion o€ the
studv will uese this aporoach.

Nine pleots will he located in each studv area. At each
piot three scil cores wilY bhe taken with 2 =0il nrunch. ™he cnres
7111 ne camnled »t a noint twon inches helew +he irterface bhetween
the cover and the fill, at two inches ard at four inches abcve
tihe interface, Tach sample will e analvze? for ashestos fihers.
In adc¢ition to the zamples for asbestos, field pH measurements
will re macde at ever two inches in each core., The “oles cveated
hy the samplirag will %“e refille” with clearn cover soil and
marked with an anndized knitting needle so that thev will not he
resampled at 2 later Zdate. ™hev will ther be refilled with clean
ccver soil,

The data collected will be statistical’v evaluatefd
accordinag to the Aesian preserted helow, Tf the ashectos is
mcoving unward, the cvacirg of the samnles m2v e altered or else
a“Aitional samoles mav be taker at shallower Aepths. The
location of the nlots is shown ir Anpendi: 72,



VEGETATION STUDIES:

The veqetation on the sites is a vital nart cf +he
rereAial measurses unidertaken in the Corsert Necree, Ag was
moentioned earlier, the effects nf the shallow cover and the hiah
»H may lead o a reduction irn the Jdersitw a2nd vicor cof +he
vegetation on t*e various areas, A series of studies is
recommended that will nrovide 2 measure of the effectivereses of
the veaetation cover on the sites, Theece studies will reet the
frllowing ohjectives.

o Determine the Aensitv of the vegetative cover
on the sites,

a Determine the viaor of the veagetative cover,

a Determine if there is » correlaticn between
the wimor, fercity and DE on the site,

la) Estaklish nhoto reference voints fnr each

gite,

The vegetaticn matterns an”? Jfensitv will be Aetermined by
use of a set of at least five narallel 1ira trarsacts estzbliched
across the site, "he transecte will he lcsated aopproximatelv as
not2d in Appendiy 3, The en? paints will »e rermanentlv markeAd
vith 3 cteel vin, A survevors tane i1l he stretched retween the
ateel nine +n ectanlich the actual campling transect, Dhotoe
reference noints will re estahlished at nine voirts on each site
for ortaininra permanent nhotocranhic records of the vegetation at
the nine samonlina locations.

1.Vegetation Densitv Studv:

The orincir'e used in these studies is “ased upon the
simple fact thrat when a sherrplv nointed rod is let Aowrn throuah
tho veaetation it either hits a nlant or it Roes not, A record
nf an infinite numher of such hits an? misses aoives the
horizontal Aistribhution of +t%e vegetationr, ™he numter of hits
divided hv the tntal nurher of noints measured gives a measure of
the densityvy of the veqgetatior.



mhe lire trancsect ie a means of controlling the
distribution of the points taken, A steel survevoars tave
estahlishes the line transect. ™he proijection of the vegetation
up to the tame is noted at the apnrooriate distances along the
transect. This allews the investiaator to Aetermire not enly the
percentace of the area that is covered with vegetation hut it
also allows him tn determine the nercentaoce snecies comoosition
at the sare time. ™his tecrnigque will e used in the stucdies at
Hudson, “H.

2.Vegetaticn Viaor Study:

Cne 0of the *“est measures of viaor is the heiqght of the
vegetation, ™his is usuallv Aetermined hv measuring 2 numher of
samples nf vegetation at points Aalona the line transect. ™he
height of five members of anv species found at everv ten foot
Trrk along the steel survevors tave will he determined, The
height will he measure? with a steel tame measure, The height of
the tallest five pieces of veaetation nr each plant will he
measured and recorded.

2,Vegetation vVigor - Scil nH Cerrelation Study:

Snoil Samnles will he taken at each vigor samolinag point,
Soil pH measurements will be made on two inch increments of a
fifteen inc* core taken with a Xing tube samobler. off will be
determined mnn a soil paste using a methed similar to those
presented in marv standerd soil testina maruzls

1. Photoaranhic Reference Points

Photoaranhic reference nonts will e estahliched at nine
equally svaced lccations on each site. ®ither a 35 mm or a ?
1/4" X 2 1/4" camera will he used to record the veaetation
vattern ard viagcr at each permanert location. This will he
accomplised by nlacing the camera or 2 trinmd@ ecuioved uvith a
head desianed to 3 " lcw the camera te be offget hy the apprenriate
amount to allow sterecsconic viewina, Three nhotocraphs will he
ta%en at each locatinn, ~hers will be a siuty percent overtap in
each rhoto thus oroviding z2decuate coveraze for measurements tn
he made from the vhotogranhs, A scale will he inpagluded in each
nhotecgravh for referonce burnpcses.,

In addition to the ahove photogravhs, a panroramic pho+o
will he taken at the center olect showing th*e mereral charackter of
the site These nhotoaranhs wil] provide a permanent record of
the vea tation ~n the site.



STATISTICAL NFSIANS AND DATA PRESENTATION

The statistical desians used in the three studies are
each slightly dAifferent therefore thev are listed in Aonendix C
for each study. The appendices give the btasic variahles tested
and the analysis cf variance used to evaluate the data. Uhere
denth is a variable, an attemnt will he made to use reaession
analvsis to provide a stronaer test than could be provided hy
analysis of varianrce alone. 1In those cases vhere redression can
he used, a set of fiqures will bhe developed that shows denth
versus the number of asktestos narticles per gram of soil,

The vegetation anrd the frost heaving studies have bheen
desianed in a svstematic arid mattern. This was done in order to
nrovide data for develoving mans of the svatial distribution of
frost heaving, oH, vegetaticn viaor and veqetation densitvy over
the area. A techniaue called Xricing will “e used to Aevelop a
map of the variahles along with a statistical error mao of the
data collected., The error map can be used to determine the
coveraae of the data collected as well as its reliability,

A write-up of the results will be prevmared upon
completion of each studv, In addition, at the end of each
seasons sampling for veaetation vigor and frost heavina a revort
of the results will be vprevared. These revorts will not only
nresent the data »ut will provide an interpretation of the
results, This will allow the OHWE to make corrective action if
such action is Adeemed necessarv.

STAFFING

A soil scientist/2aronomist and a field technician will
he require? to conduct the research outlined in this work plan.
mhey will each be regquired o “e on site for ahout two weeks at
the time the plots are established then for one week at each
sampling period after that. At the conclusion of the studv, they
will have to be on site to remove the various survev points and
samnlirg tubes and restore anv vegetation cover that is damaged
by the removal of the equioment,



SCHEDULE

mhe schedule for this stndy cannot he definite due to the
timing on the contract for initiating the work to be nerformeAd,
The lahoratnrv =tndies will reauire aoproximatelv three weeks for
the frost susceptihility tests anfé a2pnroximately ten weeks for
ezch test on a long column taken through five freeze-thaw cvcles,
A larger nurbher of freeze-thaw cvcles would provide a hetter test
if time is available. m™he lahoratorv can handle four of the frost
susceptibility tests at one time but can onlv accomodate one of
the longer column studies unless ad?i*tional eaguivnmenrt is
purchase?d,

The field weork will reauire avonroximately three Adays of
preoparation prior to the field work apd aprroximatelv onre week in
the field for each =studv verind, Data reductinn can he carried
out after the analvtical results are available and should take
from one to twc wveeks, Py the time the first Aata is available,
statistical programs will he available for ramid analysis of the
data. The timirc of the analvsis wil)l bea the major factor in
determining the schedule for the revort of each vears
ohservations.
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APPENDIX n

PLLOT T.AYOUT
This apovendix preserts the plct lavout for the various
study areas tc he uveed in each studv, The ~npendix alsn includes
concentual Arawinas of the various measurement devices to be uvce?

in the study, ™he cantiors determrine the i~formation needed +g
internert thz drawinas,
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APPENDIX C

STATISTICAL DFSTNCNSG

TLAPORPATORY STUDIES:

l1.Frost Suscentihilitv Studv:

“ic feet of the asbestos fil?
1 rought ‘prto the 'ahoratory at CPREI for tests
to Aetermine 1f the material is zusceontihle to heavina. Four
columns six inches Tcona apd iy inches in diameter will he
prepared from the Ashestons £il) materials, ™hege materials will
he rlaced ‘nt~ the columns so that they have 2 densitvy
approximatelv the same as that found in the field, Freezing will
occur accordinag tco the ztandard nracedures used at CRRREL., It is
expected that the total freezing time will be about 12 days with
several davs beina reavired on either side of the test for
nranzratior ard Zata collectirg.
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There is a nessihility that more than ane materia! wil?
he teeted., The nurbter ~f tyvpes 0f materials will bhe Aetermined
after corsultation with the field peonle from Peaimn I, Rag
wastes and other friahle materials psed as fill will bhe chosen as
the main materials for the tests,

Analvsis: At the conclusinn of the freezing period the
columns will he removed from the study chambers, the ashastos
£ill materials removed from the columns An? the material sampled
for analvsie, Tach cnlump will be cut irto three seaments, anAd
four aunk-czamples collected from aach of the searents, ™he four
sub-samples will be analyzed for percent moisture. An analvsis
nf variance will he used cn the cata collected. The hasic design
is pre=ented hrelow,

Statistical Nesign: The following aralvsis of variance
table presents the tests tn he performed on the samples of €il1
materials that are ceollected,




mable C-1: Analvsis of Variance for Frost Susceptibility Study.

Source of variation DoF Mean Sauare
P 2
Fill Materials ! ( E(Tm Y - (TVv)TY/1
2 . ?
Columns A (™ %y = 3T Yy /e
c m
ISE R K] lala ! « \r { ™ ? - 7)\/1‘
Lavers Within Columrns (3 ™ Yy = 3 -
? 2
Error a0 ( Stvy = 3T,/ 7
2 2
Total as ( S(v7)y - ($v)YT)y/ar

2.Frnet Yeaving Stndy:

Studv Design: The major comovonent that is expected to
move vv *arouga the cover materia2l, if there jic anv movement,
will ke the hoard fragrents and the various nellets found on the
sites., Samnles of these materijals «ill he mixed with hag wastes
for use in the lahoratorv heavina studies. These materials will
be nacke? into columns that are 48 inches ¥ A inches ir eize. The
facilities for testinag these larcer columns are limited so that
only ore colunn can he tested at a time. camnles of the cnver
soil will he nacked ahove the astaestos waste materials to a
densitv similar to that found at the site, TEverv effmart will ke
made to obtain samoles of the actual cover <ail ‘that will he nged
on the sites. The depth of so0i! mav have to be 1limite”A in orfer
e reduce the time of the tests,

The time to conduct these studies is aquite long in
cmparicon to the studies menticneAd in mnaraqraph 1 abkcve:
therefore it is nnssihble that orlv one or at best two columns can
ne evaluated ir the time availahle for the studr, T™he soils will
Fe allowesd to freeze to a depth that reaches into the ashestos
nat~rials, This is expented to take about ten davs, ™he samples
will then he a'lowe? to thaw fnr a2voroximatelv five Aavs., This
cvcle will he reveate” at least five times, ™re last cvcle will
be followed with a freezing veric?.



Analysis: ™he column will bhe removed from the chamber,
cut in half, examined for visible signs of movement of board
fragments and vellets, the columns will then be sampled at every
two inches and the moisture content of each sample determined.
After the moisture content has been 22termined, the samrples will
be submitted for asbestos analvsis.

Statistical Desian: ™T™he designs used in this studv are
similar to the one outlined above for the susceotibility studvy.
m~able C-2 presents the analysis of variance to he conducted on
the data, Tf the materials move up thrrugh the column,
rearession analysis may be used to vrovide more irformation on
the hehavior of the ashestos than will) he available from thre
simple aralvsis cof variance teets,

Table C-2: Analysis of variance for Frost Heaving <tudv Data.

Source of Varjiation DoF Mean Qquare

> 2
(3(T.) - (Zyv)) /1

p—d

Tvpe of Materials

pantkh 14 (2% - e P/
2 2

Frror AQ CZ(v) = FAT.7V) /4R

Total 3 12(‘1?\ - (2"32)/63

TIZLD FROST HFAVING STUDIES:

l1.Frcst Heavinag “Measurewents:

Stucdy Nescriotion: At each site, nine fifty foot lona
tubes filled with anti-freeze will be set into the interface
hetween the ashestos fill material and the cover soil. A
nressure transducer will he nulled through the tube measurinag the
variations in pressure 2along the length of tke tube at one foot
intervals, Nistance alona the tuhe and the pressure differences

c-3



will be recorded for later translation into measurements of
elevation chanae,

.

Measurements will be macde in the Fall and in the Spring
cf the following vear. The chanaes in elevation will be a
measure of the amount nf frost heaving on the site during the
winter months. This method is verv sensitive to the movements
that are likelv to occur Aurina the course of a year,

Analvsis of Data: Statistical tecuniques t-a* =~re
available for analvzing the data from a systematic samoling »nlan
similar to that used on this studv are limited in their
usefulness for cdeterminina the degree of frost heaving on the
site. A techniacue that has been developed for use in the mirinna
field has bteen u=ed effectivelv to evaluate spatial data similar
to that collected in this studv, One of the unione featuvres »f
Kriging is +bke fact that not onlv can the investigator Aeveloo a
aood mav of the variabhles of irterest hut he also can Adeveloo a
map showing the statistical error over the area covered bv the
studv. This orovides a measure of the reliahility of the Aata
and assists in deciding if additional samples are needed anAd
where they should he located. This technicue will be used on the
tube samplino Aata.

2.Measurerment of the Movement of Asbestos:

Study Nescriontion: Nire ecua2lly spaced sampling
locations will »e establiched on each areca. A ¥ing tube will be
used to collect three core samples of the cover soil from the
surface at each samvling location. The cores will ke
apnroxrximately 18 inches lora so that thev cover the zore
extending down to the top several inches of the fill material.
Fach core will he sectioned into twe inch increments; the first
being collected in the fill material. A portion of the in each
section will be tested for oH using a field p4 meter. The
remainder of the soil will be submitted tc either the NFIC or the
Reaion I laboratorv for Aasbestos analvsis,

Analvsis: The samnles cnllected Aurina this study will
be analyvzed for oH ir the field and for asbestos in the
laboratory., The samnle from the fill material will be used feor a
control cf the tvme and arounts of ashestos present at a
narticular location,

Onlv the lower four inches will be analvzed Auring the
first vear urless the analysis indicates that the materials have
moved further up into the s0il cover. 1If this hanpens then the
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upver lavers will also be analyzed. In subsecuent years a longer
length of the core will he used for a sample under these
circumstances. It mav be desireable to collect triplicate
samples at one location out of the nine. This nrnvides a measure
nf the reliahility of the analvsis on the samoles,.

Statistical! Design: The followinag analysis of variance
table nresents the statisticfl tests to he annlied to the Adata
collected from this portion of the study, TIf there is movement
up through the soil cover, rearession analycis mav also te uce?
on the cata. This will allow a prediction equation to bhre
developed that mav nrove to be useful on other sites in the area.

Tahle C©-3: Analvsis of Veriarce for Asbhestos Mnvement Studv.,

Source of Variation NoF Mean Square
2 2

Plots Q (Zr7)y - (ZV¥TY/8
7. . _

Denths 19 ( Z(Td”) - 2(”0“))/18
? 2

Error 54 (S (v'y - z(ma Y1) /64
? 2

Total &0 (Z(v’) - (Ty))/R0

VEGETATION STUDIES:

1.,vegetation Density <tudy:

Study Description: The vegetation density stucdies will
be conducted using a line transect method for Adetermining the
densitv of the ground ccvered bv vegetation. The form presented
later in the Apvoendix indicates the tvnes of data beira
collected, Five transects will bhe estabhlished across each of the
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sites. These will provide adequate coverage for the area and
also allow a reliable measure to be made of the density.

Each transect will be from 200 to 500 feet long and run
north to south across the sites. (This Airection mav have to be
chanaed inorder to orovide more uniform coverage of the areas
covered by the asbestos.) Observations will ke made at every inch
mark on 2 500 foct steel surveyors tame. Anv nlant lving under
the width of t*e tape will he counted, TIf the area under the
tave is bare this will he anpropriately recorded.

Analysis of Data: The Aata collected during the fielAd
work will bhe nrocessed to develop the vercentzaes of ground cover
and the percentages of each species nresent.

Statistical Analvsis: There will be no statistical
analvysis of the data nrevared con this study, There is a
possibility that some modification of the Kriging technicue will
be attempted; but, at this time no statistical test is ovlanned.

2.Vegetation igor Studv:

Study Description: Veagetation vigor will be Aetermined
bv measuring the heiaht of five members of anv species found at
or close to every ten foot mark on the line transect. This will
aive 250 samnle points to use in determining the vigor of the
vegetation on the area. ™he Aeterminaticn of vigor will be made
by measuring the five tallest pieces of vecetation on each plant
measured, These measurements will be recorded on an approprate
cata form.

In addition to the vegetatior Aata, a2 pH measurement of
the root 7one will be taken at each pnoint where vegetation vigor
is determined,

Analvsis of Data: The data collected will) be vrocessed
in the office. A measure of the vigor will he determined bhv
calculating the mean and the standard deviation of the data fer
each species encountered on the site.

Statistical Analvsis: The data will be subjected to
analysis of variance according to Table C-4, 1If the data lends
itself to rearession analvsis, this test will be used to Aevelop
a measure of the effects of oM upon he vigor nf the vegetation,




Table C-4: Analysis of Variance of Vegetation ‘ianr Data.
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APPENDIX D

RQUIPMENT AND COST RSTIVATES

FQUIPMENT T.IS™:

1.fquiomert And Supnlies to he Purchased:

ZETOORGAT O IO O WP

r
=
.

Flexihle ©lastic Tubina

Antifreeze

AnndizedA Aluminum Pine

Survey Stakes
Samrle Containers
Shinpipa Cartons
Locks

Caps for Tubes
Bilm

rorms for NDeta Collection

pH uffer Selutions
Shovels
Pressure "ransducer

Flecktriciars Fishira ™ol

1000
150
/50
100

1000

se
40
40
25

ano

D NI N

feet 1 1/2 in, oAd,
gallons

rolls, 26 exposure.
pints

100 foot leng

Contractor:

2.Fauipment and Suoplies Provided hv

MDD MO 0W >

Transit
Natercorder
Survevors Crairn
Hand mools

DH Meter

Digital vnlt Meter
Camere

(either 28/mm or 2

r/4an

mrirod with Steroscopic Head

Qoil

Auger and ¥inc Tubes

X 2 1/4m™)



COS™ ESTIMATFS:

1.Costs for l.aborateory Studies:

providina Asbestos Materials for Tests S 300,00
Rquinment for Second Long Tube (onticral) 2,50n.00
,abor providéed bv CRPFEL ?
LLator €rcm Soil Scientist (ontiopral) 1,000,00
Suonlies Required for Tests 250,00
T™0™AlL (Dever-“s on ooticns.,) S ?

2.Coste for Trost Meaving Studv:

Cecsts for aAnrual Studies:

Soil Scientist S 5,000.00
Technician 4,nn00.00
Travel {Prorated for Number of Davs) 3,200.00
Per Diem (Prcrated for Number of Davs) 3,500.00
Cemouter 200.00

TOTAL OPRERATING COSTe S1€,200,00

CNSTS PER YEAR 2,240,00

First Period Cacts:

Labor ¢ 1,800 00N
Surplies and Fauipment 2,200.00
Travel 150.00
Per Diem 4c0.0nQ
Itiscellareous 150.00
Transducer sSN0.00C

TOTAL SETUP COSTS €5,250.00
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2.Ashestos Heavinag Studies:

Costs for Anrval Studies:

Soil Sciertist

Technician

™ravel (Prcoreted hy Mumker of Davs)
Per Diem (Prorated kv Numher of Davs)
Bauipmrent Rental

Computer

Sample Containers

Mailina Same'es

Markere

TCTAL OPERATING €CNSTR
AMNJAL FIRT,D COSTS

Analwtiral Cocts:

Analyses are tn re éfdone hy FPA lahoratories therefore no

cost cAn he identified at this time,

First Period Ccsts:

T.ahor

Travel

Per Diem
Fouioment Rental
“iscellaneous

TOTAL S®wTUP COSTS

4 .Vegetation Density Study:

Cost of A~nual Studies:

S0il Sciertist

Technician

Travel (Prorated by NMumber of Days)
Per Diem (Prorated hy Number of Davs)
Supplies

TOTAT, OPERATING COS™S
COSTS PER YFAR

$5,000.00
2,0n0_.00
1,550.00
1,780.00
100.00
100,00
£00.00
250.00
__400.00

S11,FfR0.00
2,320,000

S fON, 0NN
50.00
1€0.00
150.00
S0.00

S 1,000.00

S &,000.00
6,000 00
2,200.0C
3,800,000

100,00

§2n,200,.00
4,160.00



First Period Costs:

Labor S 300.00
Equipment Rental £0.00
Travel 25.00
Per Diem Q.00
~OTAT. eRTUD COS™S $ 425,00
S.Vegetation Yigor Studv:
Costs of Annual) Stuly:
Soil Scientist S 4,000.00
machniciar 2,000.00
Comouter S00.00
Equipment Rental 100.00
mravel (Prorated bv Number of Davs) 1,550.00
Par Diem (Prorate” bv Mumher of Davs) 1,750.00
mOTAL OPERATING CCSTS $ 9,900.00
COSTS PER YFAR ¢ 1,080,.00
First Period Costs:
The same as the annual costs from ahove ¢ 1,980.00
f.Photoaranhic Documentation:
Technician $ 1,000.00
Film (Cost Plus Processing) mngp.ncC
Ecuinment Rental 100.00
mCTATI. PHOTOGRAPHRIC COSTSR $ 1,400.00
COSTS PER YWAR 280.00
7.81te Closina Coste:
Labor S £00.00
Travel 180,00
Per Diem 450,00
Soil 100.00
Sced 100.00
TOTAL SITE CLOSING COSTS $ 1,400.00



ANMNMUAL COST™ SUMMARY

Frost Year Annual Cost
1982-19R2 S14,.R30 + (OR®T,
1903-10R4 11,950
l1ef4-708% 11,850
1QR5-1GREG 11,0580
16Q¢€~-1087 13,2&0
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U.S. EPA Enforcement Approach to Asbestos Site Cleanup

Deborah S. Dalton
U.S. Environmental Protection Agency
Office of Waste Programs Enforcement
Washington, D.C.

ABSTRACT

A number of asbestos-contaminated sites are listed on the Na-
tional Priorities List or have been considered for U.S. EPA emer-
gency actions. Of these, four have been the subject of intensive

*.S. EPA enforcement efforts to obtain site cleanup by potentially
.esponsible parties. Considerations used in selecting the appro-
priate remedial response at each of these sites will be discussed
and the final cleanup action will be described.

INTRODUCTION

Superfund has been used to accomplish cleanup at a number of
National Priorities List (NPL) and non-NPL sites where the pri-
mary or only contaminant of concern is asbestos. National Prior-
ity List sites include: Mountain View Mobile Home Estates, Globe,
Arizona; Coalinga Asbestos Mine, Coalinga, California; Atlas
Asbestos Mine, Fresno County, California; Ambler Asbestos Piles,
Ambler, Pennsylvania. Non-NPL sites include ten sites in and
around Hudson, New Hampshire; the Jaquays Mill site, Globe,
Arizona; and the Lloyd Hodges site, East Chicago, Indiana. Many
of these sites were or are involved in enforcement actions under
RCRA §7003 or CERCLA §106.

In this paper, the author will describe the approach taken in se-
lecting remedial action at sites which are/were the subject of in-

1se enforcement involvement. Considerations used in selecting
ot approving the appropriate remedies at these sites will be out-
lined and the final cleanup actions will be described.

ASBESTOS

Scientific Status
The definition of asbestos listed in the Glossary of Geology' is:

® A commercial term applied to a group of highly fibrous silicate
minerals that readily separate into long, thin, strong fibers of
sufficient flexibility to be woven, are heat resistant and chem-
ically inert, and suitable for uses (as in yarn, cloth, paper, paint,
brake linings, tiles, insulation cement, fillers and filters), where
incombustible, nonconducting, or chemically resistant material
is required.

* A mineral of the asbestos group, principally chrysotile (best
adapted for spinning) and certain fibrous varieties of amphibole
(example: tremolite, actinolite, and crocidolite).”’

Inhalation of asbestos fibers is known to cause cancer in
humans. Specifically, exposure to asbestos can cause broncho-
gcnic carcinomas in the lung and pleural and peritoneal mesothel-
lomas after a latency period of up to 30 years. Asbestos is also
known 1o lead to respiratory asbestosis, characterized by fibrosis,
Calcification and fibrosis of the pleura.? There is very limited in-

formation from which to infer the danger of cancer from inges-
tion of asbestos fibers in food or drinking water.

Legal Status

Asbestos is listed as a hazardous air pollutant under the Clean
Air Act (CAA), section 112. Asbestos air emissions are regulated
by the National Emissions Standards for Hazardous Air Pollutanr~
(NESHAPS) at 40 CFR Part 61, Subpart M. Asbestos is listed
toxic pollutant under section 307(a)(1) of the Federal Water Pollu-
tion Control Act (FWPCA). Asbestos is regulated in workplaces
by OSHA (29 CFR Part 1910) and in schools by the U.S. EPA
under the Toxic Substances Control Act (TSCA).

Although asbestos is not a hazardous waste listed under the
RCRA regulations (40 CFR Part 261), its disease-causing proper-
ties meet the standards of the statutory definition of RCRA
§1004(s). This toxic property of asbestos allows use of the substan-
tial hazard standard of RCRA §3013 and the imminent and sub-
stantial endangerment standard of §7003 for enforcement pur-
poses. Because of its listing in CAA and FWPCA, asbestos is, by
definition, a hazardous substance under CERCLA §101(14), en-
abling the U.S. EPA to take removal or remedial action with the
Superfund or to take enforcement action for cleanup through
administrative orders or judicial actions under §106, and for cost
recovery under §107.

Several enforcement actions have tested the U.S. EPA’s re-
sponse and enforcement authorities. The U.S. EPA has prevaile
in these actions. In 1983, after oral argument and testimony i
U.S. v. Johns Manville et al., the U.S. District Court of New
Hampshire found ‘‘that there has been a release or there exists a
substantial threat of a release in the environment of a hazardous
substance as contemplated by §104(a)(1) of CERCLA' and
ordered two defendants to allow the U.S. EPA access to their
property to conduct a removal action (installation of a cap). In
1984, in U.S. v. Metate Asbestos et al., the U.S. District Court of
Arizona found, on a partial summary judgment motion, that as-
bestos is a hazardous substance under the definition at §101(14) by
virtue of the fact that asbestos is regulated under Section 307(a) of
FWPCA and under Section 112 of Clean Air Act. The court ruled
against the defendants’ interpretation of the RCRA exclusion of
mining wastes.

SITE INVESTIGATION/CHARACTERIZATION

The development and selection of remedies at asbestos sites
varies little in its process from the process used at any other haz-
ardous waste site. On one hand, decisions are made easier because
there is no information indicating subsurface lateral or downward
movement of asbestos in a landfill and asbestos is not a regulated
hazardous waste under RCRA subtitle C. However, site investiga-
tions are made more difficult because analysis and quantification
of asbestos is both complex and difficult to interpret.
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Sampling el

As with any other hazardous waste site, ‘it is important to de-
termine the scope of the contamination and possible movement or
transport of the hazardous substance off-site. Asbestos sites dealt
with under Superfund have primarily been the result of waste dis-
posal from mining, milling or manufacturing facilities in the im-
mediate area of the site. Asbestos contamination of soils is the re-
sult of either on-site waste disposal activities or the result of off-
site deposition of asbestos particles through soil erosion from
surface water or wind. There is no evidence to date of significant
subsurface downward or lateral migration in soils. However, there
may be upward movement of asbestos particles or products due to
freeze-thaw effects common to rock migration in northern and
New England soils. There is no documentation of groundwater
transport of asbestos particles.

Surface soils and soil cores should be taken to investigate the
areal extent and depth of contamination at and around the site.
Site vegetation can be sampled after a wind or rain storm to in-
vestigate whether asbestos may have been transported from the
soil, into the air and resettled on vegetation. Wipe samples should
be taken from buildings or equipment on-site. If the site contains
buildings or equipment which have air filters, these filters can be
sampled.

Air sampling may be the next logical step. This analysis requires
fairly sophisticated design procedures and may involve weeks or
months of continuous sampling with many air sampling devices.
Prior consultation with specialists in asbestos and particulate sam-
pling is recommended, particularly if an enforcement action is in-
volved. Experts differ in their desire for air sampling data to sup-
port their testimony that populations on or surrounding the site
may be endangered. It is very difficult and potentially very costly
to design an air sampling program which actually produces results

. useful for estimating population exposure.

Modelling studies may be quite useful in estimating typical and
worst case air transport if the following information is available:
meteorological conditions (wind direction and speed, temperature),
soil and asbestos particle size and density, soil and air moisture
conditions, site activity, site topography and asbestos concentra-
tions. It may be time-consuming and of questionable cost-effec-
tiveness to attempt to verify modelling results with an intensive air
sampling regime, depending on the estimated cleanup cost for the
site and the financial viability of responsible parties.

As with any site, historical land use records and photographs
may be useful in directing the sampling efforts. Because visible
emissions from asbestos milling, storage, manufacturing and dis-
posal sites are a violation of NESHAPS, photographs or docu-
mentation of these occurrences may be valuable both for their
evidence of the air transport of the wastes and as a basis for a
Clean Air Act count in any enforcement action.

Information about site activities is also useful in alleging or es-
timating exposure to asbestos. In one toxic torts case, the plain-
tiffs went so far as to operate lawn mowers, motor bikes, roto-
tillers, etc. on a residential site with personnel monitors and en-
vironmental air monitors to record the asbestos entrained in the air
and available in the breathing zone. This may or may not be neces-
sary, fruitful or desirable depending on the needs of the asbestos
experts reiained to work on the case. Some small amount of liter-
ature exists which could be extrapolated to these activities. Case-
specific decisions should be made balancing costs, benefits and un-
certainties.

Analysis

There are a number of uncertainties resulting from the difficul-
ties of selecting a method of analvsis, performing the analysis and
mterpreting and applying the results. A number of methods are
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used for the identification and quantitation of asbestos in air
water and soils. Optical polarized light microscopy, transmissio:
electron microscopy, scanning electron microscopy and x-ray diff
raction are useful but limited methods. Langer’ describes thes
methods in some detail.

Electron microscopy is most expensive and takes the longest tim-
to perform but will detect the smallest fibers. Polarized light micro
scopy can be done on-site or by many nearby laboratories for les
time and money, but may be limited in its detection capabilities
If the point of the sampling is to demonstrate to the court that as
bestos has definitely been released into the air and cost and time ar-
not obstacles, then electron microscopy may be the method o
choice.

If real time monitoring data are needed during a phase of clean
up, then an on-site laboratory with polarized light microscop
capabilities may be the most useful. Choose the analytical methoc
that best fits your short- and long-term needs, timing and budge:
Consult with your analytical laboratory during the design of sam
pling plans so that the analytical regime matches the rigorousnes
of your sampling. If you are involved in an enforcement case, con
sult with your asbestos expert witnesses regarding their needs an:
experience.

The most difficuit problem is to relate the number of percen
tage of fibers reported in the analysis to the quantity of asbestos i:
a soil sample. A direct concentration (ppm or % by weight) is nc
reported; rather, analysts give the number or percentage of asbe:
tos fibers per microscope field examined. Relating these data 1.
traditional methods of interpreting data and estimating exposur
potential is difficult. Air samples offer seemingly more direct rc
sults of numbers of fibers per liter of air across the filter. How
ever, the sampling design is more difficult because the variabic
may be more difficult to control.

In general, it can be logically argued that asbestos documente.
on the surface of a site can be, and is, transported off-site by win.
and by surface water runoff, to later be available for re-entrair,
ment and subsequent exposure.

FEASIBILITY STUDIES/REMEDIAL DESIGN

At this point in time, there is only one option for permanern
disposal of asbestos; that option is burial. There are several ways 1
accomplish this result depending on the size of the site and th.
volume of asbestos-contaminated soil: (1) excavation, transport
off-site landfiliing; (2) burial in an on-site pit or landfill; (3) ca:
in place.

Because asbestos is neither a waste listed nor regulated unde
RCRA, disposal sites do not have to conform to subtitle C stan
dards. Off-site disposal of asbestos wastes from a Superfund sit:
may require a justification to be exempt from the U.S. EPA.
OSWER Off-site Disposal Policy which requires Superfund waste.
to be disposed of only at sites with RCRA permits and a good com
pliance record. At the time of this paper, the issue had not bee:
raised on a site-specific basis. However, adequate arguments tha
asbestos wastes do not require the groundwater protections inher
ent in the Subtitle C landfill permitting process can be made. Gen
eral requirements for solid waste disposal under RCRA do appi-
(40 CFR Part 257).

Under the Clean Air Act, NESHAPS requires closure of an as
bestos site by covering the asbestos material with at least 6 in. o
compacted clean fill material and vegetation or 24 in. of com
pacted clean fill material (no vegetation) or a resinous or petroleun
based dust suppression agent. The drawback of the latter method i
that the dust suppression agent must be reapplied at least veari
to maintain maximum effectiveness.

A general discussion of asbestos waste management is given i:
U.S. EPA pubiication number 530-SW-85-007, May 1985, en
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titled *‘Asbestos Waste Management Guidance.”’* Choice of a re-

medial option should be based upon a number of factors in addi-
tion to RCRA and NESHAPS. In some cases, the minimum re-
quired standards may be inadequate for a long-term remedial re-
sponse. As mentioned above, dust suppression agents have a finite
short life, 6 in. of fill may not be an adequate cap in difficult cli-
mates or steep topography and vegetation may be difficult to
establish or maintain. [n its enforcement actions, the U.S. EPA
has focused on obtaining a remedy adequate for 30 to 50 years.

The following considerations have been used in selecting, recom-
mending and/or approving remedies at RCRA and Superfund en-
forcement sites: :

Present site use, extant buildings and structures
Site accessibility to the public
Concentration of asbestos in the soil or wastes
Volume of asbestos-contamina:ed soil or wastes
Areal extent of surface contamination
Depth of contamination
¢ Site safety procedures during remedial work
Topography
Climate—temperature, rainfall, storm events
¢ Vegetation establishment and maintenance
¢ Future maintenance requirements
* Future use

Decision #1: On-Site or Off-Site

The first decision 1o be made is whether the remedial action
should take place on-site or off-site. The primary considerations in
making this decision are site use, site accessibility and the concen-
tration and volume of asbestos contaminated soil on the site.
Future use may also be a consideration if the site is zoned for
residential or industrial use.

The extent and volume of contamination contribute directly to
the decision as to the practicality and cost of excavation and off-
site transport. On several sites in New Hampshire, asbestos man-
ufacturing bag wastes were used as fill in marshy areas or ravines.
Because of the depth of possible excavation and the large amount
of waste to be transported, it was deemed more cost-effective to

p the wastes in place. The concentration of asbestos in the soil
4d the accessibility of the site also contribute to the decision to
excavate or cap in place.

On several smaller sites in New England, there was only a small
surface area a foot or so in depth of contaminated soil. In these
cases, it was more practical and more protective of health to re-
move the contamination and transport it to the local landfill for
proper burial.

Residential sites should be looked at carefully to analyze the
types and locations of activity and the locations of asbestos con-
tamination. Certain typical suburban activities such as gardening
and landscaping may preciude on-site disposal or capping.

As a result of a scope of contamination study performed at
Mountain View Estates, Globe, Arizona, it was found that there
was a fairly uniform distribution of asbestos over each residential
lot. To adequately protect residents continuing to reside in the sub-
division, there were three options other than permanent reloca-
tion: (1) installation of a cap in excess of 5 ft, (2) installation of
a lesser cap with restrictions on any gardening, or (3) heavy use of
the lots for recreational uses or {3) complete removal of all asbes-
tos-contaminated soil. These options were rejected upon consid-
eration of these and other factors discussed below. At one site in
New Hampshire, a pocket of asbestos-contaminated fill was re-
Moved from a residential lot because it was deemed more protec-
tive of health and was feasible and cost effective to excavate.

A decision to transport off-site necessitates excavation of the
Wastes; and consequently, the heaith and safety of workers and

nearby residents during the excavation and transport of the wastes,
whether to an off-site or on-site landfill, is of concern. The
scope and intensity of protective measures will affect the cost and
feasibility of the job and the oversight required.

Residential Site Considerations

If there are residences on or adjacent to the site, sampling of set-
tled dust should be done in those residences to determine whether
asbestos has been transported from the site into them. Where there
is information that asbestos attributable to the site is present in any
building (aside from asbestos that may have been installed as in-
sulation, siding or flooring) a decision must be made as to the
feasibility of cleaning the building and its contents. A company
skilled in asbestos cleanup in buildings should be consulted in the
early stages of design to determine the best procedures and tim-
ing for cleaning.

It may be necessary to temporarily relocate nearby residents dur-
ing times of intensive site work and building cleaning activities.
The U.S. EPA temporarily relocated several families adjacent to
sites in New Hampshire based on recommendations of the Centers
for Disease Control and the judgement of the On-Scene Coor-
dinator assisted by an industrial hygienist.

Permanent relocation is an option that should be considered °
the same time period as the decision for off-site or on-site d
posal. The U.S. EPA permanently located more than 20 families
from mobile homes at the Mountain View Estates in Globe, Ari-
zona, after deciding that the mobile homes could not be cleaned
adequately unless the interior panel walls were removed and the
air spaces between the walls were cleaned. Interior walls in mobile
homes are not air tight; air and dust can infiltrate the spaces be-
tween the walls. One option was to purchase new trailers for in-
stallation on site. However, because of the uniform distribution of
the asbestos contamination of the site, it was felt that a cap in ex-
cess of 5 ft might be needed to allow for normal suburban resi-
dential activities on the property. This was deemed to be not cost-
effective. The residents were brought out; title to the property was
assumed by the State of Arizona.

Decision #2: Cap in Place or Create On-Site Landfill

If it is decided to complete the remedy on-site, the second de-
cision is whether to cap the contaminated area in place or to ex
cavate and place the material in a burial pit or an on-site landﬁlv
Again, the volume of the waste is a primary consideration.

Topography or the physical characteristics of the disposal site
are also considerations because of wind and water erosion. If the
wastes are in a large tailings pile or on a steep slope, it may be
more secure for the long-term to remove the wastes to a burial pit
or an area where they can be leveled off to the surrounding topog-
raphy. A soil cover over a large steep sided pile may be a measure
requiring a high degree of future maintenance because of the in-
creased possibility of erosion. Health and safety considerations for
workers and the surrounding population may play a part in the
choice of capping in place or excavation to a new land(ill site.

Cap Design

The design of a cap need not be strictly in accordance with
RCRA regulations because, in the case of an asbestos closure, the
cap serves a more limited purpose than for normal hazardous
wastes; for asbestos, the purpose of the cap is to prevent remer-
gence of the wastes on the surface of the site through the processes
of wind and water erosion, freeze/thaw cycles and site use. At
U.S. EPA entorcement sites, the nominal depth of the soil cap
has varied from 6 in. to 5 ft, depending on topographical features,
rainfall, winter temperature extremes, vegetalion requirements,
future maintenance requirements and future uses. Caps have been
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finished off with gravel, rip rap and/or vegetation depending on
the foreseeable maintenance requirements, climate and aesthetics.
In most enforcement actions, the U.SAEPA has been reluctant to
accept the 6-in. plus vegetation minimum under NESHAP be-
cause of doubts about how long the cap would last due to erosion
and continued site use.

The Corps of Engineers at the Cold Regions Research Labor-
atory in Hanover, New Hampshire has recommended a minimum
of 2.5 ft of soil as a cap for New England sites because of re-
search which found that there is an annual upward movement of
pebbles, rocks and presumably asbestos particles through the ac-
tion of freezing and thawing.’ They recommend that the top of the
asbestos layer be lower than the mean freeze line in the soil after
the cap is installed.

The Arizona-Nevada Area Office of the Corps recommended a
minimum of 2 ft of cover fill material at the Mountain View Estates
site because of the desert climate and the potential for heavy storm
erosion. The State of Arizona will assume maintenance respon-
sibilities for this site after construction. However, a 5 ft layer of
soil was chosen at the adjacent Jaquays site because of the higher
concentration of asbestos in the tailings and the need to design a
remedy with minimal future maintenance by the owner/operator.

Liners have been used at several sites, primarily to stabilize ex-
cavations or to indicate extensive erosion. The liners have been
both PVC and woven filter fabric and have been used on top of
rather than under the asbestos contamination. In Ambler, Penn-
sylvania, a matting layer of paper fibers in polypropylene was
used on top of the clean fill to stabilize the steep slopes of the
asbestos piles during the time it took for the vegetation to become
established. Because there is no information that asbestos migrates
downward or laterally, a bottom liner is not needed.

The depth of the cover or cap is relevant also to the ability to
establish and maintain vegetation. Some asbestos wastes are highly

- alkaline and may be very high in magnesium. The New Hampshire

and Pennsylvania sites have had pHs of 12 or more. Too little soil
on top of the asbestos wastes could result in vegetation being un-
able to become established or dying after several seasons of growth.,
In addition, asbestos tailings are lacking in nutrients. If a lesser
depth of soil is used for a cap, the maintenance requirements
should require frequent fertilization and pH adjustment to main-
tain a healthy mat of vegetation.

Vegetation is recommended to stabilize the cover when adequate
rainfall is available to maintain growth without irrigation. The
Corps of Engineers and the Soil Conservation Service have been
very helpful in selecting vegetation types, mostly grasses and
ground covers such as crown vetch, that are adapted to specific
climate regions and particular soil types. In areas with little natural
rainfall or on steep slopes a gravel or rip rap finishing layer should
be used in place of vegetation. Asphalt or concrete paving is an-
other option for a cap, especially on sites which may be desig-
nated for industrial uses, parking lots or driveways.

SITE CONSTRUCTION WORK

Some general recommendations have been made to guide respon-
sible parties in the drafting of health and safety plans. OSHA-
approved respirators should be required. Work clothing need not
be impermeable but should be disposable or able to be cleaned on
site. Under no circumstances should workers take contaminated
clothing off the site for cleaning. A number of epidemiology stud-
ies have suggested that contaminated clothing can be a significant
source of exposure to families of asbestos workers.

24 . POLICY ISSUES

Visible emissions are a violation of NESHAPS. They also ¢
danger site personnel and contribute to off-site air transport. Sy
cial considération must be given to dust control with water anc
dust suppressant. If the asbestos is in large tailings piles, as it b
been at several sites, the interior of the piles may or may not hav¢
moisture content sufficient to prevent entrainment under lig
wind conditions during removal activities. A moisture content
10% in addition to constant soaking during excavation to preve
moisture losses through evaporation is recommended in these situ
tions.

Buildings on or adjacent to the site should be sealed to preve
dust infiltration. Air circulating equipment should be shut dow
and intake vents should be covered with sheets of plastic. Door
windows and foundation and roof vents should be sealed with pl:
tic, too. After the site work has been completed, buildings shou
be hosed off. Equipment used on the site should be cieaned pri.
to installation of clean cover material. Equipment air filters shou
be replaced prior to use on any other site.

MAINTENANCE PROVISIONS

Selection of cap design for either a burial pit or an above grour.
landfill should take into consideration the intensity of maintenan:
requirements and the presence of some private party, company
governmental entity 10 continue oversight, maintenance and repa
of the cap. The less likely a party is to be able to continue intensis
maintenance, the more important the depth of the cap and tt
choice of vegetation or finishing layer of rocks becomes. Conser
decrees or orders should contain specific requirements for mair
taining the integrity of the cap through regular fertilization, p!
adjustment, mowing, reseeding of vegetation and regular chech
and repairs of erosion damage or subsidence.

FUTURE USE OF PROPERTY

Deeds or property records should be noticed with the locatior.
size and depth of buried asbestos wastes. Property where asbestc
has been buried on-site can be used in ways limited only in so far 2
a cap or burial pit cover should not be disturbed. If it is necessar
to disturb the cap, care should be taken to rebury asbestos-con
taminated soil securely; strict health and safety procedures shoui.
be observed during additional construction. U.S. EPA consent de
crees have included requirements for a deed notice and advanc
notification and prior approval of federal and state agencies fo
any activity which would disturb the cap over an asbestos wast
disposal site.

CONCLUSIONS

An asbestos waste disposal site shares many considerations anc
features of its investigation, remedial design and remedial imple
mentation with other hazardous waste sites. However, there are :
number of important differences. Asbestos is not a regulated haz.
ardous waste under RCRA Subititle C but is a regulated hazardou-
air pollutant under the Clean Air Act. Asbestos is, however, a haz
ardous substance under CERCLA.

The primary endangerment from asbestos results from air trans-
port and inhalation exposure. There is little evidence that asbesto:
moves downward or laterally in subsurface soils. The primary re.
medial response for asbestos is burial. There are three major mean:
of accomplishing this response: (1) excavation, transport and off-
site disposal; (2) excavation and on-site disposal; and (3) capping
in place. A number of considerations are discussed in this pape;
for selection of remedies which are appropriate whether the govern-
ment or a private party will perform the remedial construction.
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Figure 12. Regional depth of frost penetration in inches.ll

principally increasing strength and reducing permeability. Figures 13 and 14
illustrate these effects and provide the evaluator some guidance on what can
be achieved. The laboratory compaction test provides a useful data base on o’
wnich the evaluator can judge the effects of compaction of the cover under
consideration. It has been found! that soil compacted routinely over soft
waste (municipal wastes) falls below standard compaction curves such as
obtained in ASTM D698 (Table 1). The differences in field compaction

results over spongy sclid waste versus those over a hard base can be
compensated approximately by using laboratory test procedures with fewer

than the '"standard" 25 blows of the compacting hammer. Keep in mind that

the objective of the laboratory tests is to model actual field compaction

of cover soil with dozers and other compacting equipment.

Approximate general guidance (Figure 15) has been derived regarding
the field compaction effort necessary in 6 to 12 inches of soil cover on
municipal solid waste. Field dry density of the cover can be predicted
from measured placement water contents by using laboratory compaction curves
at appropriately light compaction effort. For example, where a dozer makes
four passes on the average, a 5-blow compaction curve should be determined

[Re]
Naj
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GlaPOSITION FORM

m ot hm (gevm, 0t AR 340.18. The §7 0P oSNt sednay s TAGO,

REFLALY - ~= OFFICE EYMBOL sussecY —
CRREL-EA ) Inspection Visit of Waste Asbestos Sites in Hudson, NH
(EPA Superfund Restoration)

- FROM DATE CMT y
ury . Richard McCaw .3 Janvary 1984 '

3. Reference letter of 26 October 1983 from EPA-Region I (Request for Assistance) and
my Telephone Conversation Records of 26 October 1983 and 19 Decenber 1983.

2. On B November 1983 Alex Iskandar and I traveled to Hudson, NH, and met Mr. Paul

Groulx (EPA-Region I, Boston) and Mr. Mark Hall (Roy Weston, Inc = §pill Frevention

and Emergency Response Division) for the purpose of inspecting an asbestos waste

disposal site on the Coolidge property. We also vieved the restoratfon work accomplishe
3 last summer by the EPA to cover eight former disposal sites in Hudson and Nashuas, NH,

sccording to specifications recommended by us,

3. The nev site (Coolidge/Town of Hudson) s an asbestos deposit about 1/4 scre 4n
area and about 20 ftr {n depth. It apparently was placed some 30 years ago and has
been compacted by natural settlement. Small trees and shrubs have taken root on the
Bticy uorth-, east-, and south- facing slopes. The upper surface, which slopes gently
to.the east, has recently been smoothed somevhat and grass has been plaated by

¥rs. Coolidge to provide a private recrestional area. The ovner clearly did nmot
gecognize the potential health hazard in disturbing this material.

&. Because portions of the Coolidge site are much steaper than any ve have previously
considered, adjustoents to our former recommendations for covering the asbestos were
discussed with Mr, Groulx at the site. We also vis{ted a nearby sand and gravel pic

, to deternine vhat sort of covering materials were available locally.

S. Recommendations for covering the Coolidge/Town of Budson vaste asbestos site will t
given in a separste letter to EPA-Region 1,

6. With Mr. Groulx we also inspected the two Virginia Road sites; the Alukonis,
Bursey, Baker, and Matarazzo sites; the Coulomb and Pointer sites; and the Sprague sit:
Nashua, NH, across the Merrimack River. Except for the Virginia Rosd sites, all

of these waste asbestos deposits had been covered by the EPA during the period
July=October 1983 under the emergency response provisions.

7. The Virginia Road s{tes had been covered ia the fall of 1982 by Johas-Manville
using 15 in. of soil cover and had been planted with grass. A chain link fence
erected along one side of Virginia Road restricted sccess by children to the largest
portion of the deposit. When ve sav these sites they appeared to be in stadle
conditfioa., We were told that some minor erosfonal repair had been required following
the previous winter. Othervise, the surface grading seemed to have been done well, an
the grass was in good conditfon. The restoration work had clearly enhanced.

both the appearance and the health safety of the neighborhood.

8. The Virg?hia Road sites should be inspected yearly to determine whether
asbestos pa:ticles are being brought to the surface through frost action, inasmuch
as 15 in, {3 less than the recommended permanent cover. The long-term adequacy

of the restoration will depend on the effectiveness of the underdrains which

vere installed at the time of the restoration.
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“CRREL-ZA 3 January 1984
SUBJECT: Inspection Visit of Vaste Asbestos Sites in Hudson, K
(EPA Superfund Restoration)

9. The restoration vork on the other disposal sites had been done by the EPA

last summer. The Sprague site (Nashua) needed some reseeding where the grass seed
had been vashed avay before 4t could geroinate; hovever, there seemed to be

no sdverse erosion at the site. Also, the Matarszzo site required some slight
corrective vork at the rock apron leading down the steepest slope to the brook.
With these exceptions, the covering of the waste asbestos had been done in an
exezplary fashion, and much of the grass had developed some growth prior to the end

of the growing season.

10. 1In the spring the distribution of grass growth should be monitored closely,
" w0 that reseeding can be done early in those areas showing less than adequate
coverage with grass. Alex Iskandar has also pointed out that moving should be
done two or three times each groving season to stimulate growth.

’ }E;z:bt15¢££a44/""

RICHARD W. MCGAW
Research Civil Engineer

Applied Reseaarch Branch

ef: Dr. 1. lskendar
Chief, P4P (One-stop service)
Chief, ESB
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Y ;‘!ggz‘sggnt of Aob?ltés Disposs ftes Afcer cthe Firs ear of Soil Cover

In aid-April 84, tinspect the germinacion of the grass seed visually.

Spot reseed the area vhere seeds did not germicate (no color change observed).

$oil sazples should be taken and tested for N, P and X, ‘and recommendations
on fartilizer application should be folloved, At minimum, if no tests are
done or vill be done, 40 pounds of N fertilizer should be applied per 1,000

8q  { 8

If hydrcseeder will be used to reseed a Jarge area, a 100-150 1bs of solids
per 100 gallons of vater is the saxicum wmixture. S5o0lids include ferctilizer,

seeds and mylch materfals.

Crasses to be used are Perennial Ryegrass, Tall Fescue, Kentucky Bluegrass,

Reed Canarygrass ot Birdfoot Trefoil.

binations and asounts of each:

a. Suitchgrass
Bluestem (big or little)
Perennial ryegrass
Birdfoot trefoilee

Totil
b. Tall fescue
Flat pea
Total
£. Deer tongue
Birdfoor trefoll
Perennial ryegrass
Total
d. Deer tongue
Crownvetchee
Perenntial ryegrass
Total

The folloving are the recommended com~

$ (PLS)*
S (PLS)#
3

-2
20 1b/AC

20
20

50 1b/AC
xg (rLS)*
-

21 1b/AC

10
15

-2
28 1b/ac

* PLS pure live seed = X gerﬁlna;(qg_; purity

Actual 1ba of cormercisl seed to be used = 300 x 1bs of 1003 PLS

2 PLS of commercial seed lot

¢ Inoculate legume seeds; use four times the recommended

epdgmts when hydroseeding.

Recounendead Varictx

Tall fescue (Kentucky 31)
Birdsfoot trefoil (Eopire)
Switchgrass (Blackwell)

Pavannial vussrsze Nnviaa. Manhatran)

Janwarg (984

T Teladdae
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8-~ TELEPHONE OR VERBAL CONVERSATION RECORD “'2‘ June 198)
f‘." i,:-‘ of thos Gormm, 408 AR 340-L5; (Aa prusenent sganty io Tha Adiutant Conaral's Ofhge

SUBHCT OF CONVERSATION

i;ciatntn; of asbestos vaste sites in KH

1NCOMING CALL -
PLASON CALLING . ADDRLSS PHONE NUMBLA AND EXTENSION

PERSON CALLLD ornce PHONL MUMBLR AND EXTENSION

v

OUTGOING CaLL

Lonleunll_nell sall nill s

PCARON CALLING ornee PHONE NUMBER AND EATENSION
R. McGaw A. Iskandar , ),
D. Gaskin
(¥ ¢ TENSION
punvem cat : ‘}&'X'Bf fice, Lexington, MA 'noﬁss“ UZ“Z'E:%%? "
o 617-861-6700

Carl Fidan

SUNMARY OF CONVERSATION:
1. A cocference call was pade to discuss vhat the required minimum cover on the

asbeszos vaste sites at Hudsom, NH, and at Nashus, NH, fhou&d be.

r _Isknad;r and Gaskin vere convinced that 12 i{nches of topsoil is necessary for
long-tern survival of grass cover.
3. McGav recomzended a nintmun'of 18 inches of sandy gravel beneath the topsofl,

to I{mit frost depth and S¥ possible to contain the frost front within the cover
mater{als. : .

&. Oversll minimum cover is therefore 30 inches (2.5 fz) in frost-prone aress. CQ~J
wvill incorporate this into the final funding request.

S. We vere told that our expertise was greatly appreciated, and vas {nstrumental
in protecting the public welfare {n these cases. It is likely (we vere told) that
our help will save caay dollars and will result in a wmuch more successful solution
to the toxic hazard situstion. '

6. VWhen work begins on the sites ve will be contacted again.

oW DG

.
~

<4
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DEPARTMENT OF THE ARMY

COLD REGIONS RESEARCH AND ENGINEERING LABORATORY, CORPS OF ENGINEERS
HANOVER, NEW HAMPSHIRE 03755

April 2, 1984

- NOTICE
1s docomaen ‘
It hag not beiéﬂf:rprelimgnary drafg,
' EPA and 8hould wng- 2ally releagaqd dy
"ul RQ GTOUIx co’?S?“u:‘d . el l at this stla* bh.
On-Scene Coordinator L A e
V.S. EPA, Region 1 ; e oS
.] ) 60 Westview Street
Lexington, Massachusetts 02173
' Dear Paul:
~ _ ﬁere are the two memoranda I mentioned, in which the 30-inch standard
depth for frost protection of asbestos waste against freezing was first
] set out,
Notice that betveen June 1983 and September 1983 Alex Iskandar had
] "~ found that not 12 inches but 18 inches of topsoil was adviable,
Sincerely,
I .
. : Dick
] Richard W, McGaw, P.E.

Research Civil Engineer
Applied Research Branch

N— Enclosure
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: CRREL-EA N ) . Reclaiming of Asbestos ~ Waste Sites in Hudson, NH (EPA
Superfund Restoration). _
FROM - TN {1 Mt
uum - * " D. MeGaw ‘ 13 Sep 83 !

1. References: My Telephone Conversation Records of 27 May 83, 2 June 83, and 31 Aug 283,
on sacs subject.

Lz.. On 2S5 and 26 Aug 83, Dr. 1. Iskandar snd 1 traveled to Concord, NH, to pive expert

testimonv for the U.S. Environmantal Protection Agency (EPA) in Federal District Cours,
upon the récuest of Sheila Jones (Attorney for Deot, of Justice, Wash., DC) and Philip

AtLoime or EPA Regional Office, B, N, Mt

3. The case involved a request by the United States for a Temporary Injunction under the
Superfund resulations to gain access to six Johns-Manville asbestos-di posal sites in
order to provide emergency cover of soil and grass. Two property owners (A. Mantarazzo
and J. Bursey) were deanying the U.S. access to the sites on the grounds that they vot

be held fisancially liable for the restoration (burial) of the toxic material,

4, Paul BEefferson (EPA) testified on the physical characteristfics of the disposal
sitas,

3. Dr. Robert Sawyer, M.D., testi{fied on the medical hazards of the asbestos waste B
(scraps, pellets, and fibers).

6. I testifisd on the dapth of cover required to keep the asbestos marerfal from “eing
Jeturned to the surface throuph the yearly process of freez2ing and ghawing. The
vrinciple 1is sizple: to keep the frost front from entering the hpzardous layer by
| voviding a depth of moist soil equal to the probable depth of freezing in that location.
Jsing standard Corps of Engineers design procedures based ca  freezing indices, I
d calculated that the paxinun depth of frost would be about 36 4n. at Hudson, NH (fairls
vear ths coast) for possibly one year in ten, I recomsandad a3 exaedigg;_ggggévggJ;zEH’yf
ef 30 1n, of sandy gravel or its equivalent as being suf’icient to provide 30 to 100
Jears of protection.

7. Alex Iskzcdar tescified on the depth of organiz topsoil nesded to gustain a percanenr
grass cover over the asbestos materisl, which i{s very alkaline (pH of 11 or 12). He
recomnended at least 18 in. of topsoil, because it had been determined that the roots
w1ll extend to thatc depth. The remaining 12 in. of cover vwould be a sandy gravel, v
coarse enough to be of low frost-susceptibility and fine enough to contain sufficient
Roisture to support the vegetation at the surfaces.

8. The decision of tbe'coEJt is artached. As Mr, Boxell states, the decision granted
the U.S. averything the attorneys were asking for.

-  Puebe—

RICHARD W. MCGAW
Research Civil Engineer
Applied Research Branch

CF: 710

l - Chief, PsP (One-stop service)
Ce (hesd TR .
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@ Illinois Environmental Protection Agency - 2200 Churchill Road, Springfield, IL 62706

217/782-6761

Refer to: L109719014 -- Lake County
Waukegan -- Johns-Manville
Superfund -- Gen. Correspondence

April 9, 1986

Rodney Gurther 5HRI1I1
USEPA - Region V

230 South Dearborn
Chicago, I1linois 60604

Dear Rodney:

The following details may help you in the development of your letter to
Johns-Manville and KMA.

Note, all of the following sections were taken from the I11inois
Pollution Control Board, Environmental Protection Act, Title 35 -
Subtitle G, Chapter I, subchapter i, Part 807.

1. Subpart A, Section 807.104 (p. 213) definition of "waste".

2. Subpart E, Section 807.501(a) (p. 218) closure plan refers you to
Subpart C. :

3. Subpart C, Section 807.305(c) (p. 216) final cover.

4, Waste Management Facilities Design Criteria for a Class II Landfill
Site (non-hazardous) IV cover material D1 & 2 (p. 12).

The IEPA would expect you to place in your letter that Johns-Manville
would be expected to file a closure-post-closure plan as stated in
Subpart E, Section 807.503.
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I hope this helps you out.
Sincerely,

Jeff Larson
Project Manager, FSMU
Division of Land Pollution Control

JL:ct/809F,16

cc: Bob Cowles
Division File
Author
Gloria Craven
Don Gimbel
Karen Yeates
Norm Niedergang
Dan Caplia
Ken Bechely



